Abstract: A mild and efficient method has been developed for the preparation of 14-aryl-or 14-alkyl-14H-dibenzo[a,j]xanthenes from one-pot condensation of aldehydes with 2-naphthol using catalytic amount of Brønsted acidic ionic liquid ([TEBSA][HSO 4 ]) under thermal solvent-free conditions. Excellent yields, short reaction times, easy workup and reusability of the catalyst as well as solventfree conditions are advantages of this procedure.
antiviral
2 and anti-inflammatory 3 have received a great deal of attention. These compounds have also been used as dyes, 4, 5 in laser technology, 6 in fluorescent materials for visualization of biomolecules 7 and in photodynamic therapy. 8 Thus, the synthesis of xanthene derivatives (especially benzoxanthenes) is very important. Different procedures have been reported for the preparation of xanthene derivatives such as the reaction of aryloxymagnesium halides with triethylorthoformate, 9 trapping of benzynes by phenols 10 and the reaction of 2-naphthol with 2-naphthol-1-methanol, 11 formamide, 12 carbon monoxide. 13 In addition, 14H-dibenzo[a,j]xanthenes have been synthesized by the one-pot condensation of 2-naphthol with aldehydes in the presence of various catalysts such as Yb(OTf) 3 22 However, some of these procedures have disadvantages including long reaction times, the use of toxic and volatile catalysts and solvents, excess reagents, special apparatus and harsh reaction conditions. Accordingly, the development of new and green methods for convenient preparation of dibenzoxanthenes is very attractive.
In recent years, ionic liquids have been widely used in many reactions as catalyst or dual catalyst-solvent 23, 24 because of their specific properties like undetectable vapor pressure, wide liquid range, reusability and high thermal stability. 25, 26 4 ] as an effective and recoverable catalyst under solvent-free conditions (Scheme 1).
Scheme 1
Initially to optimize the amount of ionic liquid, the reaction of 2-naphthol (1 mmol) and 3-nitrobenzaldehyde (1 mmol) was performed under solvent-free conditions at 120 °C in the presence of different quantities of [TEBSA] [HSO 4 ] ( Table 1) . As shown in Table 1 , the yield of prod- 4 ]. This reaction was also carried out at 100 °C, but the reaction time was longer and the yield of product 3f was lower (Table 1, entry 6 ).
Thus, we employed 15 mol% of ionic liquid for one-pot synthesis of 14-aryl-or 14-alkyl-14H-dibenzo[a,j]xanthenes from various aldehydes and 2-naphthol under solvent-free conditions at 120 °C (Table 2) . Aldehydes reacted with 2-naphthol to produce the corresponding 14-aryl-or 14-alkyl-14H-dibenzo[a,j]xanthenes in high to excellent yields and very short reaction times. It was observed that aromatic aldehydes with electron-withdrawing substituents were converted to the corresponding xanthenes in higher yields and shorter reaction times than those with electron-donating substituents. It should be mentioned that sterically hindered benzaldehyde like 2,6-dichlorobenzaldehyde was converted to 14-(2,6-dichlorophenyl)-14H-dibenzo[a,j]xanthene in a reasonably high yield ( Table 2 , entry 4). Also, aliphatic aldehydes were employed and the corresponding xanthenes were obtained in good yields with longer reaction times ( 4 ] was synthesized according to reported procedure. 29 Products were characterized by spectroscopy data (IR, 1 H NMR, 13 C NMR spectra) and melting point. 1 H NMR (300, 400 and 500 MHz) and 13 C NMR (75, 100 and 125 MHz) spectra were run in DMSO-d 6 and CDCl 3 solvents relative to TMS (d = 0.00 ppm). IR spectra were recorded on a Shimadzu 435 IR spectrophotometer and performed using KBr pellets. All melting points were taken on a Gallenkamp melting apparatus and are uncorrected. ) were charged into a 100-mL round-bottom flask. Then, the mixture was refluxed for 10 h. The white solid zwitterion was filtered and washed with EtOAc to remove nonionic residues and dried in vacuum (2 g, 85% yield). Then, a stoichiometric amount of concentrated sulfuric acid (96%, 0.5 mL) was added dropwise to zwitterions and the mixture was stirred for 6 h at 80 °C to produce the Brønsted acidic ionic liquid. 1 
